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Abstract

The design of the MICE beamline is still being revised. To further that
effort, several datasheets for magnets at RAL have been obtained, and
scans of them are included here for reference.

Bending Magnets

The Bending magnets available are Type I NIMROD Dipoles,
as pictured at left. Images of datasheets are given at the end of
this document. Note these magnets can be shimmed to have a
larger vertical aperture.

Quadrupole Magnets

There are two types of quadrupoles being considered for the MICE beamline. For the pion
triplet we have found three Type Q4 quadrupoles (images of datasheets are given at the end of
this document).

For the muon triplets, we have found the pieces
for 7 full quadrupoles plus one additional half-
quadrupole of type QC from DESY (these are on
site at RAL). Images of datasheets are given at
the end of this document.
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Decay Solenoid

We have tentatively located a decay solenoid at the Paul Scherer Institute. At present we have
no drawings of it, but have drawings of a similar superconducting solenoid. The solenoid we
expect to use is 5 meters long, but the drawing is of a solenoid 8.3 meters long. We believe that
the solenoid we will use is similar in most respects to the drawing, except there are fewer
modules in the center; the endcaps may also be somewhat different.

Note the drawing has been scanned in pieces, which I did not attempt to put together into one
large drawing, as it would then not fit on the page.

Acknowledgements
I am indebted to Paul Drumm and Kevin Tilley for obtaining copies of these drawings.
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/ BENDING MAGNETS

General

Types I, Il and IV* magnets have a nominal vertical aperture of 6 in. Standard
spacers are available to change this aperture to 4 in. or 8 in; other apertures can be
arranged by manufacturing special spacers. When vacuum boxes are fitted the overall

vertical apertures quoted are reduced by approx. 0.5 in.

Rectangular polepieces are fitted as standard; these can be replaced by tapered
cenes if required. The latter produce approx. 10% higher maximum field with some
reduction in the uniform field width. Pole-piece shims can be fitted to trim the fringe
field.

Types I and I1 magnets are of H form, providing a symmetrical field about the

beam centre-line.

Type Iil magnets are of the poleless ''window frame' type. They can be used
in conjunction with electrostatic velocity separators not fitted with cross-field coils, or
as general purpose bending magnets for low momenium beams. They have an 8 in.
aperture through which a standard beam pipe can be located and are normally mounted

for vertical plane beam bending.

Type IV magnets are C shaped for use where the beam layout restricts the
space available for the magnet or when the yoke of an H magnet would lie in the beam

path. The design parameters are the same as those of the Types I and Il magnets.

Type V (spectrometer) magnets are also C shaped, allowing a number of them
io be assembled together to form a larger unit. Different coils are required for each
configuration. Schemes 1, 2, 3 and 4 show the arrangements currently available. The

norminal aperture of 6 in. can be altered by fitting specially manufactured spacers.

Using special stands and coil supports, Type I magnets can be mounted to give
vertical bending for use as bubble chamber threshold magnets. Type IIl magnets can

be specially mounted for horizontal bending.

All magnets are remotely controlled, watercooled and fitted with flow monitoring
and over temperature trips. Spark discharge gaps with current limiting coils are
provided to protect the windings during the rapid field coliapse resulting from a sudden

power failure,

* See Note on page 1-2,

alaa
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BENDING MAGNETS

Data

L2 ST 7L 4375 (25/3/66) hela(am)

5 b 2
¥
TYPE NUMBER = I I 1 v v
Identification numbers 101-114 |201-213 {301-312 |401-415 |501-504
Total weight: stand (ton) 4.5 6 5 cwt. 3
magnet (ton) 17 28.5 13 ewt. 26 50
Pole length (in.) 36 60 12 36 47
Pole width: straight (in. } 26 26 16 26 41
tapered {in.) 20 N - 20 o=

Normal gap height (in.) 6 § 8 6 6
Effective field length at normal

gap (cm} 103.8 166.9 39.8 104.4 117.2
Normal maximum applied prr—— i

voltage (V) 190 190 95 190 190
Normal maximum current (A) 450 459 300 450 500
Calculated inductance (H) 1.2 3.3 0.012 1.5 z.0f
Normal maximum power

dissipation (kW) 85.5 85.5 47.5 85.5 95.0
Overload capacity (A) 550 550 550 550 550
Spark gap breakdown voltage (V) 1000 1000 1000 1000 1000
Over voltage relay, norm. oper.

T sltEge tV)—— 20 20 20 20 20
Number of turns 5912 544 112 512 480
Thermal switches operate at (®C) 75 75 75 75 75
Resistance at 20°C () 0.37 0.361 0.144 0.37 0.321
Resistance at 52°C (Q) 0.438 0.431 0.171 0.438 0.381
Interlock chain res. at 20°C () 2.7
Normal field (at normal gap and

normal current) (k.gauss) 15,5 15.8 4.2 16.5 14 .56
Main power cable connection 4x% in. 4x§* in. 4x% in. 4x-21- in. 4x% in.
Cooling water flow rate (gal/min) 6.5 6.5 3.8 6.5 7.2
Pressure drop (lb/in?) . 50 = 65 i -
Maximum permissable pressure i

(1b/in2) 150 150 150 150 200
Flow switches operate at {gal/ min) 3.5 5.5 2.6 5.5 §.2
Water fitting connection: ,

inlet {(B.S. P.) 2 in, 7 in. 7 in. § in, 1 in.

outlet (B.S.P.) % in. 7 in, 5 in. 7 in. 1 in.
Conductor Dimensions:
cutside (in.) 0.45x0.45/0.53x0.53 | 0. 277x 0.45x045 10.51x0.51
0.221
inside {in.) 023x0.23} 0.25%x0.25 | 0. 165x 023x023 | 025x0.25
0.1
09 ]
+ Scheme: [ 2.0
il 4.0
IH 4.0
v §.0
¥ NOTR: Roman numerais are used throughout this section. In practice
Arabic numerals are often used to denote the different ypes.
1-2 IIRR
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TYPE T BENDING MAGNET AND BASE
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Data
Al (T ) A..'m..(mn) 770
Ly L 2% Laliaya
Type Numbers 1 2 3 4 5 6 7 8 9
Identification Numbers Qi0l to|Q201 to | Q301 to|QlOl to [Q507 to |Q601 to |[Q701 to | Q801 to QYOI
Qe 0230 0310 Q425 Q513 0603 Q706 0806
i ¢ Ve aKE (Ton) 6.25 2.25 1.05 2.5 2.2 1.25 2.2 8.5
agnet Weight oy 1y 6356 2288 1068 2552 2237 1271 2237 864
) (Ton) 2.35 2.35 2,25 2.5 2,25 = - 2.25 -
Stand Weight ¢y 2390|2390 2288 [2552 2288 - E 2288 |-
Norma! Gradient at
Max. Current (T/M) 11.7 10.3 10.3 9.68 10.0 10.0 12.50 10.0
Normal Aperture (m.m.) 203 203 203 203 203 203 165 200 203
Effective Field Length
at Normal Gap (m.m.) _8_:‘,35 8775 LU 85____3'1' Lraga 273
Normal Max. Current (A) 500 500 1000 1000 1000 1000 750 500
Overload Capacity (A) £25 625 1250 1250 1250 1250 850 625
i Normal Max. Power
Dissipation (KW} 50 50 100 100 200 100 50 50
Normal Max. Voltage
Lo o, Barens 10 100 100 100 100 200 100 200 100
Calculated Inductance (mH) 160 78 19 120 32 10.3
Number of Turns per Pole 119 111 54 43 57 49 57 129
Thermal Switch
Operates at (°C) 85 85 85 85 85 8 85
wimst ig: Hetp Gponee st |o.17  |o.17 |0.087 |0.087 0.09 0.21
T e s
winding Rez‘)?é“’(‘;; at 0.19 lo.19 | 0.096 [0.096 0.106 0.245
5 )
Cooling Watcr (Gal/Min) b5 4.5 R 8 16 8 12
Flow Rate (m3/cec) KT 2 bx 6. 8x €.8x 13.6x 6.8x 10. 2%
o [Farh 107" g™t 167y 1074 107
Max. Permissibln f'h’ind) 39 159 150 150 150 150 150 150 150
Pressars (Nsm<) Sk 218x 218x 218x 218x 218x 218 218x 218x
(Fol fomu lg™4 o7 1o™4 1074 1074 1074 107"
ure Deon {1h/in7) ] 60 60
(N/m?y Sixip™h 87x107" 87x 107
. S — SRR, R b
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TYPE 1 QUADRUPOLE MAGNET AND BASC
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TYPE 4 QUADRUPOLE MAGNET AND BASE
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SUADRUPOLES
Daia
{5/€8)
Type Numbers {See ) £ 54 m 1w v Va vi Via
Naote on F.2-2)
Identification Numbers | Q101 to! Q101 1o iQ241 o0 | QIO to [Q40] to Q591 to QeG1 Q602,
Q116 Qrie  1Q230 Q310 G429 G506 Q603
Total Weight:-
Magnet (ton) &_25 6.25 2. 2% 1,05 2.5 2.2 2.2 1.2% 1.25
Stand  (toat) 2. 35 2,35 2.35 2.%3 5 G.25 0.25
Pole Leagth 30in. 30in, 15in_ 15in. 20in. T50mm 15in, 15ina.
Pole Width (Straight) 5, 5n. {5.5in. |5 Sin. 5. 5in. {5.5a. 1130mm 5. 5in. | 5 Sin.
Normal Gradient at
Noprmal Currem
{gouss fem) 1376 1i7a 1030 1030 96R 100¢ 1000 1900 1006
Normal Aperture Bin, 8in. Bin, Bin. &in. 200 | Bin, 8in, Bin.
Effective Field Length 1200
at Normal Gap 94 Otn. | 34, 0in. |18 &in. | 18, Bin. |33, 6in. 57 47 2in.
Normal Max. Volisge
F 160 160 100 100 100 184 166 106
Normal Max, Corrent
{a 540 500 500 1000 1000 750 1000 1000
COverload Capacity (A) 850
Calrulated Inductance
{mmH) 160 160 ki i2 120 32 10.3 103
Normal Max. Power
Dissipation (W) 50 50 50 100 106 138 108 106
Spark Gap BEroakdawn
Vollage {¥) 1000 10006 1000 1000 1860 [ 1600 1000 1000 1000
Ower Vol Relay at
Norm Operating Volis
v 20 20 20 20 20 20 20 20 20
Number of Turns per
Cril m 121 111 54 43 57 49
Thermal Swau:h opers
ates at {C} 75 5 5 15 75 5 80 75 8D
Realgtance at 200Cf£3 8 17 0.17 Q. X7 0.087 |0, 087 j0.21 0. 08 ¢.0%
Resistance at 50 Ci3 9. 1% 0.139 ¢.19 . 00 G, 09§ 0,235 4,108 | ©.106
Interlock Cha'gt Resist-
ance at 207 C{5¥ 1.4 1.5%
Main Power Cable ,
Connection {BSF) dxtin, {dxiin. [4xdin, Bxiin. |Bxiin. |3xiinm, Bxiin. | Sxdin.
Cooling Water Flow
Rate {ga)fmin) 4.5 4.5 4.5 8 & 12 12 [} i B
Max. Permissib&e
Pressure (b /in*) 50 150 150 150 158 150 150 150 150
Pressure Drop (Ibfin?) 60 (14 60 %3 60
Flow Switch operates
at {gal/min) 35 4.3 1.5 6% 6.5 2 & 6.5 8.5
Water Fitting Connec-
tion:- Inlet (O, D.) 2in. 24y, $in. BSP | iin. BSP iin. BSF lin, Jin, iin. 1in,
outter (.03 | de.  |dn (iin.Bsp| hinmsp{diw BSEtin. [l | ma. | ol
Conductor Dma; o
Outatde {Tnm} 12.7x j12.7x 10.399x § 0.38x |0.48x 17, 5x a, 35%
12,7 12.2 . 397 0,38 8, 45 25 0. 33
Ingide (rom) SExaE {5.6dia. 10, 21x D.21x |0.22x }3.8x3.8 8.17Tx
b.21 2.21 0.22 .17
5768 2-3
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2SY-Strahlfihrungsmagnete
Blatt: Ku
Datum: 1.4.66

Auskunft: K, Holm
K, Wilmpelmann

QUADRUPOL-MAGNET TYP QC ( ) 5{)

Hiag . Jor gt 42 -
roubts  NORMPS
Technische Daten Zsomerk
LT
Sowdpn..
Vorhandene Anzahl B R " 2
Magnetgewicht T N S -t
GCesamtldnge z:g:.s chen den Vakuumkamrfgflanschen 1170 mm
ekwrec o~ VB A g e pR—
nutzbare Apertur in deyr Kreis c. o 343¢% mm_ — jee cﬂmm.
Vakuumkammer — #Inm% ::rff‘“‘f'f;‘;w Fechteck xs&&«su'_'Wmnz
Polabstand 356,38 mm
Polhyperbelendpunkt X = 252 mm
2z = 63 mm
2
Polendabrundung unter 45° t2eg = 2+1262.266 mm”
max, Stromstirke max cemeed 1500 A {
[( gl
Feldgradient bei 1500 A rqr((l‘{);w‘-rn} 4 Koo 0,81 KI'/cm % A8
éfﬂx%»
Leistungsverbrauch bei 1500 A poww abrphan d et 3400 K \ : ”’”"*"
Cesamtwiderstand bei 207 C Resde-e A io7C 0,158 2 G‘Eer;rM
. U
integrierte magnetische Linga I s 660 mm et |
. T ~kf
Zeitkonstante L/R (berechnet fiir 50°C) 0,68 sec 8’7"‘ 2
“indungszahl pro Pol avwwr oy Lo gt petp 76
mittlere Windungsldnge 2530 mm
Leiterquerschnitt Quadrat 1111 mm?
nit Loch 6,5 mm
. per
Zahl der Kilhlkreise pro Spule 8
N
Kihlwassermenge bei 1500 A und AT = 40°¢ 135 1/min
erfordl. Differenzdruck filr 135 1/min 4,5 at

Je 2 halbe Quadrupole lassen sich zu einenm vollen Quadripol QC

rnaammance tron
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Stufenpiatien fir
Polendabrundung

5
N N

1300 —
{1706 bei Normalgestelt }

Verkiirztes  justierbares
Magnetgestel

; DESY-Strahifihrungsmagne e
Querschnitt ?]1:;;“_ KLY see
Quadrupol-Magnet Typ-QC [t s wimpeimnn
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